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Srinivasa Ramanujan (1887-1920) 





https://www.moduscc.it/ramanujan-il-grande-matematico-indiano-13453-131115 
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From: 

On the Zeros of the Davenport Heilbronn Function 

S. A. Gritsenko - Received May 15, 2016 - ISSN 0081-5438, Proceedings of the 
Steklov Institute of Mathematics, 2017, Vol. 296, pp. 65-87. 


A. A. Karatsuba, “On the zeros of arithmetic Dirichlet series without Euler 
product,” Izv. Ross. Akad. Nauk, Ser. Mat. 57 (5), 3-14 (1993) 


We have: 


Let 





V/ 10 — 2,/5—2 
J/5 —j 
and y,; be a character modulo 5 such that y;(2) =i. 
The Davenport—Heilbronn function f(s) is defined by the equality 


a 


f(s) = = L(s,x1) + 


Us%): where L(s,y) = d a 











The function f(s) satisfies the Riemann-type functional equation 


_ . _ m\—-s/2_ fst l\_. 
g(s) = g(1—s)., where g(s) = (=) “r( El £0) 
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but there is no Euler product for it. 


(V10 — 2V5 — 2)/(V5 -1) =k 


Input: 


V¥1l0-2V5 -2 
v5 -1 


Decimal approximation: 
0.2840790438404122960282918323931261690910880884457375827591626661 


0.28407904384....=K 


Alternate forms: 


ily 10-2V¥5 -2V¥5+,/5(10-2¥V5) -2| 


(1+ V5)|\ 10-2V5 2] 


5 [1-95 + 26+ 95) 


Minimal polynomial: 


x 42x°-6x*-2x41 


Expanded forms: 


y¥10-2V5 2 


v5 -1 V5 -1 





——— 
1 Lf, — 
; 10-25 += 4 5(10-2V5) + 5 (-1-V5) 


For ((((V(10-2V5) -2)((V5-1)))) = 8aG; G = 0.011303146014 


Indeed: 
((((V(10-2V5) -2)K(V5- 1) (821) 
Input: 


¥ 10-2V5 -2 
¥5 -1 
Biv 


Result: 


yY1o-2v5 -2 
8(W5 -1)x 


Decimal approximation: 
0.0113031460140052147973750129442035744685 76031392001 7808594909667 


0.01130314.... = g (gravitational coupling constant) 


Property: 


~3+V¥10-2V5 


8(-1+V5)a 


is a transcendental number 


Alternate forms: 


V¥10-2V5 -2V5 +,/5(10-2V5) -2 


2 T 


1+¥5 - \{ 2(5+ V5) 
7 lox 
-1- V5 +,/2(5+ V5) 


loz 


Expanded forms: 


1 V8 actuate eee 
ri O21 


l6xn 167 32 


y1o-275 - 1 


s(VS-1)a 4(V5-1)a 


Series representations: 


1 
“1 een = —k 
. ae ae ; -2+ 99-25 Ba[ 2 (0-25) 


(8 7) V5 - 1) . ox = * 
( ! on[-1+ VE Yea (2) 


; kj] Sit 

: ao, (->], (9-2 V5 | 
V1i0-2V¥5 -2 ~2+V9-2V5 deo 
om ana 


oo li en[-4 V4 
=0 ki 





_ gk f Ly y, = wk ik 
| _ (-1y*(-5), (10-2 V5 -zo}* 29 
¥10-2V5 -2 2+ V2 2y-9 —— 


(8m) (V5 -1) 


We note that: 


k _-k 
0 


(9-Zp)" Z, 


kt 


(=1)"| 
an[-ie Vn =< 


(((V(10-2V5) -2) K(V5-1)))*((2 i (sqrt(5) - 1) t + sqrt(5) - 1)/(2 (sqrt(2 (5 - sqrt(5))) - 


2))) 
Input: 


V10-2V5 -2 295 = Del V5 -1)t+: ‘5-1 


ee} 


Exact result: 


[V 10-2V5 -2] (2i(v5 -1)t+¥5 -1) 


2(v5 - | y26-V5) -2| 


Plot: 











16-04-02" | O02 04 0.6 (t fram =0.7 to 0.7) 


— real part 
— imaginary part 


fis the imaginary unit 


Alternate form assuming t>0: 


Alternate forms: 


5 (1+¥5) [ae J 2te-v5) V5 -1] 


iT 
— (1 +215f) 
2 


1/2+it = real part of every nontrivial zero of the Riemann zeta function 


Derivative: 


[v10-2V5 -2)(2i(V5 -1)t+ V5 ~1) 


a 


. (v5 -1) E y 2(5-V5) - | 


Indefinite integral: 


pe 10-2V5 -2)(2i(v5 -1)¢+ 5-1) 
A tt 


fee yy 


And again: 


(((V(10-2V5) -2)V((2x)))*((2 1 (sqrt(5) - 1) t + sqrt(5) - 1)/(2 (sqrt(2 (5 - sqrt(5))) - 2))) 
= (1/2+it) 


Input: 


Vi0-2V5 -2 2i(V5 -1jt+V5 -1 


1 
2X | 2 
2| /266- ¥5) -2| 


+t 


pis the imaginary unit 


Exact result: 


[v10-2V5 -2¥5 - 2} 2: (V5 -1)t+¥5 -1) 


s{ /215-¥5) 2(5-V5) -21 


Alternate form assuming t and x are real: 


= —+if 
2 





Alternate form: 


(V5 -1)(1+2it) 1 
——__— = — +88 
4x 2 


Alternate form assuming t and x are positive: 


2x+41=V5 


Expanded forms: 


(nh le “(eon ale 


Ee af [ats-¥5) -2}s | J206-¥5) -2} 
Et 


5(10-2V5) iaaae 


2(5-v5] -2}1 


| 2(5- V5) -a]s ‘ i 4 


wl 


ie ep 


iVSt it me 1 l 


ax 2x 4x 4x 2 





Solutions 
i 
f=—-, x #0 
9 
5 1 
x=—-- 
9 9 


Decimal approximation: 
0.6180339887498948482045868343656381177203091798057628621354486227 


0.6180339887.... 7 


Solution for the variable x: 


~9iV5 t4+2it-V5 +1 
ee 


=—2=-41t 


Implicit derivatives: 


ax(t) 2(-1+V¥5 -2x)x 
ot (-14+ V5) (-i+ 20) 








at(x) (-1+¥V5)(-i+20) 


Ox a(-14V5 -2x)x 
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From: 


Connecting the Extremes: A Story of Supermassive Black Holes and Ultralight 
Dark Matter - Hooman Davoudiasl, Peter B. Denton and Julia Gehrlein - 
arXiv:2109.01678v1 [astro-ph.CO] 3 Sep 2021 


We have: 


In this work, we considered a possible connection be- 
tween the observations of ~ 10°M, supermassive black 
holes (SMBHs) at redshifts 2 ~ 6 — 7 and the possibil- 
ity that dark matter (DM) is an ultralight axion of mass 
close to ~ 10-7" eV. The appearance of SMBHs at such 
an early epoch poses a puzzle. Apart from being an inter- 
esting possibility, such axions may address certain small 
scale features of DM distribution and may be favored 
by measurements of ultra faint dwarfs. ‘he connection 
that we propose is a dark sector confining first order 
phase transition, characterized by scales of O(10 keV), 
that provides a catalyst for the primordial formation of 
~ 10°M. SMBHs and endows the ultralight axion with 
mass, in a fashion similar to the OCD axion. 


Here we have assumed that the relation between the size 
of the BH and the horizon scale is R ~ e/H and that 
the temperature at BH formation is given approximately 
by the energy scale of the FOPT pu, ~ T such that the 
relation between the axion mass and the SMBH mass can 
be written as 


Mm, = «' Mp 
*  — faMex 


where ¢’ encompasses deviations from the correspondence 
fia ~ T, and R~ 1/H. In Fig. | we show two benchmark 
points for f, < {10'”, 10'®} GeV and <’ between 0.01 and 
1. For both benchmark points we find allowed regions 
which can explain the observed pSMBH population with 
axion masses not constrained yet. 'The compatible region 
for f, may also be suggested by string theory [1/6] as 
mentioned earlier. 





(11) 
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observation of 
pSMBH (z~6-7) 


Log[m, | [eV] 


A(DM) 
>DM structures 





Log[Mgs:] [10°M.] 


FIG. 1. Summary plot of the constraints and preferred re- 
gions of our model in the SMBH mass-axion mass plane. The 
green region shows the observed SMBH masses at redshift 
~6— 7. The blue region corresponds to constraints from BH 
superradiance (BHSR), the gray region shows the constraints 
from Lyman-a forest measurements, and in the red region the 
wavelength of DM exceeds the smallest observed DM struc- 
tures which provides a lower bound on the DM mass (see main 
text for more details). The orange and purple regions provide 
two benchmark scenarios for the relation between the axion 
mass and the primordial SMBH mass given in Eq. (11) with 
fa = 10°" GeV (purple) and f, = 10° GeV (orange). The 
color intensity represents a decrease in <’ from 1 to 0.01. 


From eq.(11): 


(relation between the axion mass and the SMBH mass) 


_) MB 
faMpy 


TIha 
For f, = 1*1017 Gev = Kg 


Input interpretation 
convert 1» 10’ Gev (gigaelectronvolts) to kilograms 
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Result 
1.783 x 107)" kg 


fusing E 


We obtain: 


((((((6. 139608* 104-9)43 / (1.783* 10%-10*13.12806*10%39)))))) kg =eV 
Input interpretation 


(6.139608 « 10-°)* ; 
convert ———————_—————__ kg 
1.783 « 107!” « 13.12806 » 10°? 
to electronvolts per speed of light squared 


Result 
5.546% 10 ~ evic” 
5.546* 10°" eV = possible Axion mass 


Dark Energy and Dark Matter 


We consider A = 1.1056 * 10° that is the value of the Cosmological Constant and 
299792458 , that 1s the value of the speed of light in m/s , the terms of the Einstein 
equation E= mc’ ( E = 1.1056 * 10°” (A = Dark Energy) ). Thence, we can to obtain 
the mass m: 


(1.1056*104-52)/(299792458)42 
Input interpretation 


1.1056. 107°" 
299 792.458 
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Result 

1.23014590197288053661 167386513595984607212876595555184012098... x 
10-°? 

1.2301459019...*10° 


From (Ramanujan Manuscript Book 1 — Srinivasa Ramanujan): 


From 
a(i+(GPa-a+(33) a-sr _ 450 (6? - 8) 
d B| 1+(2P +(2/) | (9 62 + 16 6 + 64) 


we obtain, for B = 8.7 and 37.6: 


(450 (-8 - 8.7 + 8.74%2))/(64 + 16 8.7 + 9 8.742)42 


Input 


(64 + 16% 8.749% 8.77)° 


450(-8 - 8.7 + 8.77} 


Result 
0.0339377949190686866502717045312159360154663404711556830674890395 


0.033937794919.... 


(450 (-8 - 37.6 + 37.642))/(64 + 16 37.6 + 9 37.642)42 
Input 


450 (—8 — 37.6 + 37.67) 
(64 + 16x 37.6 + 9 37.67)" 
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Result 
0.0034341920297328709820193684390072521962041927464073680700048781 


0.00343419202.... 


From the two previous analyzed expressions: 


((((450 (-8 - 8.7 + 8.742))/(64 + 16 8.7 +9 8.742)42 + (450 (-8 - 37.6 + 37.6%2))/(64 
+ 16 37.6 + 9 37.6%2)42)))*48 


Input 


450(-8 - 8.7 + 8.7") 450(-8-37.6+37.67) \# 
=a ut a, mea “FG se mee 
(64416%8.7+9%8.77)) (64+ 16% 37.649 37.67)° 


Result 

3.035-44078 1866325682 16366107605966769350712011813380301580071... * 
10-"? 

3.035407818...*10° 


And: 


1/(({2.6 -25/9 In(2.6(9*2.6+16)+64)+1/(144*sqrt2)*(((625*tan*- 
1((9*2.6+8)/(16sqrt2)))))|+[ 17.6 -25/9 
In(17.6(9* 17.6+16)+64)+1/(144*sqrt2)*(((625*tan’-1((9*17.6+8)/(16sqrt2)))))]))%72 


Input 


1 / 





25 
2.6 — — 1og(2.6 (9 x 2.6 + 16) + 64) + 








: [62s an | aloe *}) + 
144 V2 16V2 |, 


25 
76 _ 5 log(17.6(9» 17.6 + 16) + 64) + 


l [62s an 917.648 \)) 
144 2 16¥ 2 





logix) is the natural logarithm 
tan (X) is the inverse tangent function 
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Result 
1.24433... x 107° 


—— = —— -_—_ of | om =—— 
(result in radians) 


1.24433...*10°” 


we obtain, after some calculations: 


(16 sqrt(2/3) log*(3/2)(2) )/(e“(S/2) log*2(3)) (1/1 +(zeta(2))*2)(3.035407* 104-69 + 
1.24433~x 10%-69)+1.24433~x 10%-69)) 


where 


16 ,/ © log”*(2) 


e”!* log*(3) 


= 0.5127284721865..... 


Input interpretation 


16 ,{ = log*'*(2) 


e”* log*(3) 


~67) 5 1.24433 « 10°? 


| —— (3.035407 « 10°” + 1.24433 « 10 
1+/(2)* | 


logix) is the natural logarithm 


i({S)is the Riemann zeta function 


Result 
1.23014... x 107° 
1.23014...*10° 


From: 


Ramanujan Manuscript Book 1 — Srinivasa Ramanujan 
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From the following expressions 





(3+V3)(1 og ag 202775 | 


(V5 + v3) (1 pig agers) y 2.e VS9(V5 )) 


after some calculations, we obtain: 


((((3+sqrt3) [1+2e4(-2Pi*sqrt5 )+2e(-12Pi*sqrt5 )+2e(-27Pi*sqrt5)] + (sqrt5+sqrt3) 
[1+2e%(-1/3*Pi*sqrt5)+2e%(-1/3*4Pi*sqrt5 )+2e%(-1/3*9Pi*sqrt5)])))*2*0.94693 


where 0.94693331865 = 0.937 + 0.9568666373 / 2 


and 0.9568666373 1s the value of the following Rogers-Ramanujan continued 








fraction: 
7 - 
=] ~- _*_____ = 0,95 68666373 
Vig—-1)V5 -—g+1 1+ —*___ 
1+ : ; 
e7 a 
1+ 
I+... 
Input 


((3+V3)(1 pg 4a $2e "V5 \4 
(v5 +V¥3 (1 pe gag a er v5 ))) x 2x 0.94693 


Result 
17.9237... 


17.9237 
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Series representations 
(3 +V¥3) (1 pag? gag et) + 
(V5 +V3) (1 4 2 elB(V5 HD, og QU3(4(rV5 iD + 29 V8eVS ND) 


Liz 
nities." Oe a 
c 6 eters Met (i) 5 2N4 Mato (G) 2784 Boe (S| 


= 


aaa" [j)ear en a S[)) 


on 25nV4 Sega * ("7 Neda 
k 


k=0 


co _k (1/2) 0 
SefJacereet gallery 


V2) os 
ae V4 Hot Se (2] ova 4)+ 
20824 Deo * (EC) Sk ‘(2 ]i2 V2 +V4)+ 
] k=0 k 


Dyas HG v2) 
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(3 V3) (1 eae 2tvs gape l2avs +2e7FV5) - 
VS + VB)(14 2e¥VEID 4 9 MSMVENED 4 9 QUS(9(xV5)i-D) 























sefisevs STEM yg TEN, 
sefasevs SOME A g TEN, 

epreys STER La 5 a Cah 
sv $A gc ECAP, 
ae ave HOE (cave +a) va 
ae Bava HOR SE (= 3) i +(-2)F v4) 
epreys TES) Ee ((- 3) a +(-1) v4) 


[(3 +V¥3) (1 4 2e 27s 42g 120v5 OT ls + 
(V5 +3) (1429 SEVEICD 4 2 HOA VS ICD , 2 eVSPEr V5 NM) 


(-1* (-5), -ap ag 


2» 0.94693 = 1.89386 a V7 Zea k! 
(1 (-5), (6-20 sa (1 (-3), sg a5 
cE -g), a0 268 UF (7), G-s0F 29! 
3g V0 Tio 7 2 ett 70 Tmo - 
co (—1) (—2), ((3 — zo) + (5 — 20)*) 25° 
V 20 » oT + 
k=0 
by 1 5 
77 (-1 (>), 5-29 3 
9 Vig Th —— — = re 
> (-1)* (=), ((3 - Zoy* + (5 - 20)*) 20" 
oe et ee 
= k! 
. J _| 
80 IF (-5), 6-20 9 
a¢ 374% Ie a Zo 
> (—1)* (- 5), ((3- Z0)* + (5 - 20)*) 20" 
a a 
kop kt! 
(1 (-5), 6-29 25* 
ute Nt0 Deg < la 
> (- 1" (2), ((3 - 20) + (5 - 20)*) 20° 
po Ee 
ton k! 
oo (—1)F (—*) (3 — zg)* 25° 
2 29 ee = + 
k=0 : 
CaF (3), 6-0 9 co (-1)* (- 3), (3 - 20)* 20" 
ir 0 
9 IaVig EE “5 vm a! : 
ci k! 
CUE (2)S-oF mt w (1k (—1), (3 zo) zh 
tg eee 0 
962 Wig Ep . Pa 2/k ri 
3 k! 
URE) Cok Gt ow (1k (—1), B= zor a! 
oINe ae (—1)"( ah ol 2 
i kK! 
for (not (zp €R and -o«< z9 5 0)) 
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From the previous expression 


(V5 + v3) (1 + teas ys + ie A(rv5 |} + 3¢°° alpy* ) 
and the cosmological constant, after some calculations: 


- 1.1056. 10°" 
sin?3(e x) 
1 


(vs + ¥3)(1+ 9 elt YS V3 49 op N3~4(2 V5) yg p-1Sx9(n V5 i) 


Result 
1.23041... x 107° 
1.23041...*10 


From: 


1/((1.23041* 104-69)*3.264346* 1094) (((((((3+sqrt3) [1+2e%(-2P1*sqrt5 )+2e(- 
12Pi*sqrt5 )+2e(-27P1*sqrt5 )|]+(sqrt5+sqrt3 )[ 1+2e(-1/3*Pi*sqrt5 )+2e(- 


1/3*4Pi*sqrt5 )+2e%(-1/3*9Pi*sqrt5)])))*2*0.94693))) 


where 1.23041 * 10°” is the result that we have obtained previously and 3.264346 * 
10°* is the value of the Planck Density. Multiplying the two values and the above 


expression, we obtain: 
Input interpretation 


; 
1.23041» 10° « 3.264346. 10 | _ 
(((3 + v3) (1 cg"? gg aug J+ (v5 + V3) 


5 3 -L/3x40V¥5 
Qe 


~-1/3«9nV5 
+2¢€ ° ) 


(1+26%" 
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2 0.94693] 


Result 
4.46253... x 10" 
4.46253...*10 


From which, multiplying by 196884, we obtain: 


196884(1/((1.2304 le-69)*3.264346e+94))(((((((3+sqrt3) [1+2e%(-2Pi*sqrt5)+2e%(- 
12Pi*sqrt5 )+2e%(-27Pi*sqrt5 )]+(sqrt5+sqrt3 )[1+2e%(-1/3*Pi*sqrt5)+2e%(- 
1/3*4Pi*sqrt5 )+2e%(-1/3*9Pi*sqrt5)])))*2*0.94693))) 


Where 196884 is is a fundamental number of the following j-invariant 


j(r) = q"* + 744 + 1968849 + 21493760q" + 864299970g* + 20245856256q* + --- 


(In mathematics, Felix Klein's j-invariant or j function, regarded as a function of 
a complex variable t, 1s a modular function of weight zero for SL(2, Z) defined on 
the upper half plane of complex numbers. Several remarkable properties of j have to 
do with its g expansion (Fourier series expansion), written as a Laurent series in 
terms of g =e” (the square of the nome), which begins: 


j(r) = q"' + 744 + 196884q + 21493760q" + 864299970g* + 20245856256" + --- 

Note that j has a simple pole at the cusp, so its g-expansion has no terms below q |. 
All the Fourier coefficients are integers, which results in several almost integers, 
notably Ramanujan's constant: 

e7V163 ~ 640320° + 744. 
The asymptotic formula for the coefficient of g” is given by 

eit /n 
J2n3/4 


as can be proved by the Hardy—Littlewood circle method) 





Furthermore, 196884 1s the coefficient of q of the partition function Z(q) that is the 
number of quantum states of the minimal black hole for the value of k equal to 1. 
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Input interpretation 


iT 


1.23041 « 10-* « 3.264346 « 10" 7 
((3 + v3) (1 + 7 W5 + je V5 + apt W5 )+ (v5 7 V3) 


196 884 


[1 + 9p lt 5 3 + 5 @ A 4(mv5 | + 3 @ lS O(rv5 \ 7) 0.94693 


Result 
8.78602... x 10-2" 


8.78602...*10°° = possible Axion mass 


From which: 
-76/(In(8.78602 x 104-20)-P1) 
Input interpretation 


76 | 
log(8.78602 » 10°") — x 


lof(x) is the natural logarithm 


Result 
1.6163289137978991601368495324612473 1057152091 162936746595335612238 


1.61632891379...... result that is a very good approximation to the value of the 
golden ratio 1.618033988749... 
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36[-(In(8.78602 x 10%-20)-4-(((V(10-2V5) -2) K(V5-1))))]-2a+1/2 


Input interpretation 








| | an ,_ V10-2V5 -2 avs -2) 
36|- log(8. 78602 - 10 |- _ 2n+ = - 
V5 =—1 
logix) is the natural logarithm 
Result 
1/28.0/11... 
L267 Liccsiae 


This result is very near to the mass of candidate glueball f)(1710) scalar meson. 
Furthermore, 1728 occurs in the algebraic formula for the j-invariant of an elliptic 
curve. (1728 = 8° * 3°) The number 1728 is one less than the Hardy—Ramanujan 
number 1729 (taxicab number) 


((36[-(1n(8.78602 x 10*-20)-4-(((W(10-2V5) -2)((V5-1))))]-20+1/2))1/15 


Input interpretation 


15 a 


Result 
1.64375634... 






,_ N10-2V5, oV5 -2 


log(8.78602 . 10°*”) - 
| V5 -1 





logix) is the natural logarithm 


zZ 


1.64375634..... = (2) = — = 1.644934 ... (trace of the instanton shape) 


(1/27((36[-(n(8.78602 x 10*-20)-4-(((W(10-2V5) -2) ((V5-1))))]-2a+1/2)))*2-1/3 


Input interpretation 


| J | ~~ ". a 

| | | Vlo-2v5 -2 l l 
— | 36] -|log(8.78602 . 10 ~”) — 4 - —————— | |- a4 -]| -- 
ae : WS —1 2 4 

















log(x) is the natural logarithm 
Result 
4096.004.... = 4096 = 64° 


Now, we have that: 





From the first expression, we obtain: 
((1-(1-(((4+sqrt7)*0.5-74(1/4))/2)424)40.5)/2) 


Input 








(Va+V7 -V7] 


16777216 





Decimal approximation 

4.5028295218391474724159707865191791552808698 158501 125624962... x 
10-? 

4.50282952...*10° 
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Alternate forms 


(V7 -Va+v7) 


<2 
16777216 








ie le 


7 | (6(-s7ss40- 918592 V7 + 


137923V7V44V7 +52130. 74 V 4477 } 


1 r 7 _ 
r -3 I(s(- 578340 — 218592 V7 + 


137923 V7 V44V7 +52130- 794 V4aV7 ) 





V7 -V4+v7 | 


|= OO 
16777216 





Minimal polynomial 


956x° — 1024 x’ + 3553322752 x" — 10659964672 x° + 
9426752 608 x — 1086898624 x° — 1011128 720. x* — 222082576x+1 


Expanded form 


v 4+V7 - v7) 


1 — 
16777216 
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e(-7Pi) 


Input 


Pp | 


Decimal approximation 


2.8142684574855527210911764090117449751701270066564895 149825... 


197-28 


2.814268457....*10 7° 


Property 


ofr . 
e is a transcendental number 


Alternative representations 


<!H -]26)° 
f =f 
oe _ pe) i logi-1) 
700 =F ir 
i’ =exp (2) 


Series representations 


ae 28 ¥?? (-1) (142k) 


28 


=; 1 
=) Ir | 1 
ie (-1)* 
k= &! 


Integral representations 


2 ‘Laf 4.2 
Pai = Pa lb y | =f dt 
ee 2 
Se =14x [01 /¥ l-c? dt 
Yad = £f ' 


= “a 7 2 
=m = aM hn 1 1+e jdt 


We have the following equation: 
((1-(1-(((4+sqrt7)*0.5-74(1/4))/2)424)%0.5)/2)*x = e4(-7P1) 


Input 


=, 1-(2(V4ev7 -V7]J }}--" 








Exact result 


[4 +V¥7 - v7) 


<r =f 


16777216 
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Plot 


4.x 1077 an 
a 
Pl 
2.x 10-7 — 
a 
Po * Tr — _ Ae — 
—1.0 0.5 en 0.5 1.0 ; 
ee | 
a | , 1 \ 1 ‘asad 
ue 2.x 10™ | ‘ aie 
Pal 
ae 4.x107 | 


Alternate forms 


(V7 -Va+v7 J 








—11-y 1 — —M  —— =e" 
2 16777216 
24 
r| 
V4ev7 -V7) 
1 x =<! 
~— \1-— +—_____——_ x+—-e"""=0 
Zz 16777 216 2 





. | al 4 
52130x 7" V4+v7 ]} _ i) _ gm 


Solution 


x = 0.062500 


x = 0.0625000001407134 ~ 1/16 


30 


Thence: 


((1-(1-(((44+sqrt7)*0.5-74(1/4))/2)424)40.5)/2)* 1/16 
Input 


Hier Emel ccnncec 


+ 





Exact result 





j 24 
[V4 v7 - v7 | 

’ 1 — See ee 
16777 216 


Decimal approximation 

?.8142684511494671702599817415744869720505436349063203515601... 
19-28 

2.8142684511...*107° 


Alternate forms 


(V7 -Va+v7) 
\ +> T6777216 





1 F ; 
: [1 - 2,|(6(-s7e340- 218592 V7 4+ 
137923 V7 V44V7 452130. 74 V44v7 ) 
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Fac: 
I(2 [578 340 -218592V7 + 
137993 V7 V44V7 452130. PV 4aV7 } 





V7 -Va+v7 J 


16777216 





Minimal polynomial 
1099511627776 x° — 274877906944 x’ + 59614863 328018432 x° — 


1117/7783 115 907072 x" + 617791658 917888 x" ~ 
4451936 763 904 x - 206 848 952 320 x* — 3553321 216x+1 


Expanded form 


W447 - 97) 


Se 


16777216 





From the second expression, we obtain: 


((1-(1-(sqrt5-2)8(2-sqrt3 )8(((4+sqrt15)40.5+154(1/4))/2)%24)%0.5)/2) 
Input 





ape 1- (V5 -2)°(2- V3)°| (V+ vis + V35)] 


l 
os 
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Exact result 


(2-¥3)°(v5 -2)° [Vis +V44V15 )" 


16777216 





Decimal approximation 
0.0816238866269037530355657224873 764004700088 138630573976803909208 


0.0816238866269.... 


Minimal polynomial 


65536 x'° — 524288.x'” + 74.797 188356080563 781632x — 
523 580318 492 563 937 296384 x? + 1591941 453578545 744953 344 x ~ — 
2745 104 581067943308 722176x' + 
2.937 189 638441 112810102784 x’” — 2001 153 789822190830313472x° + 
884.084 139 026 423472342528 x° — 333 568339 080884549212 160x' + 
205 827 032 529 626 739 642.880 x° — 120283 099 642602178 798080 x” + 
30013526 524 194 687 668672. x" — 245 664795 505674391 936x° + 
101075478 019956932064 x~ — 18261032 313496230944 x +1 


Expanded form 





(2 v3) (V5 - 2)" [Vis + V4 +V¥15 ) 


1- 
| 16777216 





Po | 





Alternate forms 





679V3 18817 |ve- 2) (V5 4 VeVi ] 


1 
2 \ 1048576 16777216 
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(v3 -2)° (v5 -2)° [Vis +V¥44V15 )" 








l 
—/]1-— 
2 16777216 
l 
“l1-— ||4 root of 65536x° + 74797 188 356080561946 624.x" 4 +1 
Z 21 200 498 100853 939486 720x° + 1 280574465 484047835 136x" + 
29 690 604 366 209 967998 464 x7 + 
80035 904.092 752989696 x” + 82814 445 706460701 120.x7 + 
18261 032313496 230944x+1 near x = —0.0749614 
24 
: . o | 4 
Log | (V8 -2P (V5 -2)° (Va5 + Va + Vi5 | 
2 3 16777 216 
e’(-15Pi) 
Input 
=l57 
Fa 


Decimal approximation 


3.4225865441212406677962004403087394257136035137816749401852... x 
10-2! 


3.42258854412...*107! 


Property 


=]5r . 
Fa is a transcendental number 
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Alternative representations 


-l5ax = 27)” 
e é 


e lt _ ,l log(—1) 


-lia -lon 
e = exp (2) 


Series representations 


=a) . 1 Ek i « h 
=l597r -60 37° >(-1)" ((142k) 


oe . - LS ‘Ta 
150 | l | 
k=0 ° 


=-l5n7 
=l15n7 1 
£ —sz re 


Integral representations 


= 
= I a 
gee _ ae lh y | = at 


35 


“15x 30. (h1/v 1-7 di 
€ =f f 


- ce 24 
ois _ 80" fr 1/(14?) a 


Dividing the two sides, we obtain: 


e4(-15Pi) / (1-C1-(sqrt5-2)8(2-sqrt3 )“8(((44+sqrt15)40.54+154(1/4))/2)424)40.5)/2) 
Input 


pies 





5-2 2-3)"; (Vae vas +5) 


Exact result 








_—— 4 
(2-V3 8 (v5 -2)7 (Vas 4 4av 15 | 


= \ a 16777 216 


Decimal approximation 
4.1931212608946434061 16986001 1141292131602838653557628141784... x 
1 g-29 


4.19312126...*10°" = possible Axion mass 


36 


Property 


is a transcendental number 
_ ae —__ 24 
(2-¥3 JF (-24V5 Bly 15 4¥ 44V15 i 
16777 216 





Alternate forms 








1048576 16777216 


1- 1 + (S28 18817 )(v5 -2)§ (Vas + Va+ vis | 





-e<*9/[2 Je (71 332 157474594652 + 41183640319833998 V3 + 


31900710618 982674 V5 — 18417883 863210000 ¥15 + 
7458 169532 729328. 3475 V44Vi5 + 
5777073278 690448 V3 54 V¥44Vi5 - 

12917928562 149429 V15 V44V15 -— 

3335 394812580124 «15° * ¥44V15 \)- 1) 


=l57 
€ 


root of x!” — 18261032313496230944 x)? + 
101075 478019956932064 x/* — 245 664795505 674391 936 x? + 
30013526524 194.687 668 672 x/* — 120283099642.602 178 798080 x!! + 
205 827 032529 626739 642 880 x’? — 333568 339080884549 212160x" + 
884 084 139026423 472 342 528 x® — 2001 153 789822 190 830313472 x" + 
2937 189638441 112810 102 784 x” — 2745 104581 067943 308 722 176x" + 
1591941 453578545 744 953 344 x? — 523580318 492563 937 296384 x° + 
74797 188 356080563 781 632 x* — 524288x+65536 near x = 12.2513 
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Series representations 


eit 





ifs Javea @- vay? (Venvis « 5) | 





[> "ee 2 }f [2 44 yea 2 f tas. Jane Deane (2)] 


16 777 216 


1 — 








et 
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e ht 





| co (= 1)" (-}), (5 - zo) 26°F 
Hay ZO a 
k=0 | 





From which, after some calculations: 


[-dn((e“(- 15 Pi) / (A-(1-(sqrt5-2)%8(2- 
sqrt3 )*8(((4+sqrt15)40.5+154(1/4))/2)424)40.5)/2)))+43)] 


where 43 is a twin prime number 


Input 


=l57 





log(x) is the natural logarithm 


39 


Exact result 


eh iv 
~43 = log) ST ___ 
(2-¥3 P (v5 -2 [Vis +¥ 44715, y" 
| _ | 16.777 216 





Decimal approximation 
1.6182564722691413349609313668855858675685796633529832234236854228 


1.61825647226.... result that is a very good approximation to the value of the golden 
ratio 1.618033988749... 


Alternate forms 











9 p-15s 
~43 = log] JT ___W 
(v3 -27 (v5 -27 [Wis +¥ 44V 15, yr" 
= 7 16777 216 
-I5r 6 sae ace 15 . 
-log € rootof x" = 18261032313 49623230944 x" + — 45 


101075 478019 956932064 x/* — 245 664795 505674391936.x° + 
30013526524 194687 668 672 x!" — 120283099 642.602 178 798080 x!! + 
205 827 032.529 626 739 642.880 x/° — 333.568 339 080884549212160x" + 
884 084 139026 423 472342528 x® — 2001 153 789822 190830313472x" + 
2.937 189 638441 112810102784 x° — 2745 104 581067 943 308 722176 x” + 
1591941 453578545 744.953 344 x* — 523580318 492563 937 296 384 x” + 
74797 188356 080563 781 632 x° — 524288x + 65536 near x = 12.2513 


40 





(v3 -2)°(v5 -2)° [Vis + V4 V15 ) 


16777 216 






le 


-43 + 15 7 = log(2) + log) 1—- 








(2-V¥3 is (V5 - i [Vis +V¥44V15 ) 


16777 216 


-43 + 157 — log(2) + log) 1-\ 1- 


Alternative representations 





Hee 1-(V5 -2)*(2- = (i (Vasvis +Vas}) | 


eit 


- -(: [Vis i Va+vi5 |} (2-V3)*(-2+v5)° | 


- 43 — log, 





41 





Sf e—y_@_§$7NMJS4o9+1SoTot,SSTTTSTSSTTTTTT = +43] = 
}1-(v5 -2)*(2- V3)? [3 (V4 +V15 + vis}) | 


a 


ikl 





=| og} —-Ss3sSst#JImI IIT ] + 43] = 


i} 1-(V5 -2)8(2 -v3}°{ Ve i 





I 
2 


eit 
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24* 4.1931212608946434 x 104-20 ((1-(1-(sqrt5-2)48(2- 
sqrt3)8(((4-tsqrt15)0.5+15(1/4))/2)424)0.5)/2) 


Input interpretation 


94 « 4,1931212608946434 . 10°" 


E (V5 -2)°(2-V3)*(—[Va+ Vis va)"| 


,|i- 
Result 





] — 





8.2142125058909781... x 10-7" 
8.214212505...*10° = possible Axion mass 


Or: 


24/(244829128850282463 24) ((1-(1-(sqrt5-2)*8(2- 
sqrt3)%8(((4+sqrt15)0.5+15%(1/4))/2)24)40.5)/2) 


Input 


24 
244 829 128 850 282 463 n° 


oe ate var (love rep] 


2 





Exact result 








— eee on f4f— > ws 
(2-¥ 3 r (Vo 2" [¥ 15 +¥ 44V 15 | 


i ial \ = 16777 216 


81609 709616 760821 7" 


43 


Decimal approximation 


6.214212505890976087 14000073 10545544064197958454938059843015... x 
10-22 


8.21421250589...*107" as above 


Property 





= —sf4— | — 4 
(2-¥3 P (-24v5 [\ 15 +¥ 44V 15 } 


levy 7 216 





4/ l= 


6 61676 4 - 1S a transcendental number 
81609 709616760821 xz 


From which: 


-36(1n(24/(244829 128850282463 1%4) ((1-(1-(sqrt5-2)8(2- 
sqrt3 )*8(((44+sqrt15)40.5+154(1/4))/2)424)40.5)/2))-4)+3 


Input 


=—36}lo 





24 
2 —_—————— SSS 
944 879 128850282463 x 


1-(¥5 -2)°(2-V3 | [V+ Vis -Vis]) | 


‘1 
2 





a 


log(x) is the natural logarithm 
Exact result 





— _ 4 ssosygF/ — 14 
(2-V3 F (v5 -2 [V 15 4¥ 44V15 l 


lo yy F 216 


81609 709616 760821 x 


44 


Decimal approximation 
1729.050095045962306443 1262579259218388913808181125777234038961668 


1729.0500950459623.... 


This result is very near to the mass of candidate glueball f)(1710) scalar meson. 
Furthermore, 1728 occurs in the algebraic formula for the j-invariant of an elliptic 
curve. (1728 = 8° * 3°) The number 1728 is one less than the Hardy—Ramanujan 
number 1729 (taxicab number) 


Alternate forms 


(V3 -2) (v5 -2)8 (Vis wW aes | 








4}1- 
l67e F216 
147 = 36 log 
81609 709 616 760821 n* 
(2-¥3 P (v5 -2) [Vis +0 44v15, y" 
4)1=—4) 1 — —_—_— 
l6o7ys 216 
~3] 12 log} ——________————————~ |-- 49 
81609 709616 760821 n* 


45 


81609 709 616 760821 
ceriiaiinin dt gs Sestak et eaieeen a 


1-36|-4— log P 


(2- V3)* (V5 -2)° (Vas + V4+ vis | 








lov) 1 — —- 4 log 
5 16777 216 7) 
3 = 36) —4 + log(4) — log(19) — log(229) — log(18 756540936971) + 
24 
(V3 -2)°(V5 -2)°(Vis +V¥4+Vi5 | 
log} 1 - ee | -4 lori 
5 16777 216 gta) 
3 = 36) —4 + 2 log(2) — log(19) — log(229) — log( 18 756540936971) + 
24 
(2-v3)}* (v5 -2)° [V 15 +V¥44+V15 
log} 1 - TTT ] - 4 log) 





16777 216 
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(-36(1n(24/(244829 128850282463 14) ((1-(1-(sqrt5-2)%8(2- 
sqrt3 )*8(((4+sqrt15)40.5+154(1/4))/2)%24)40.5)/2))-4)+3 1/15 


Input 


a4 l 
— 36 | log]; ————————————__ | - ]1- 
9448279 128850282463 n't | 2 





‘1 
2 


1-(V5 -2)'(2-v3)° | (V+ vis : iad J } 


— +) } (1/15) 


Exact result 


logix) is the natural logarithm 





— — 4s -—— 4 
(2-V3 - (V5 -2/ [V 15 +V 44V15 l 


ad \ ' 16777 216 





81609 709616760821 x 


Decimal approximation 
1.6438184038359095639177817179925530631085421535605069940477367763 


7 Z 
1.6438184038359.....= C((2) = — = 1.644934 ... (trace of the instanton shape) 
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Alternate forms 




















(v3 -29 (V5 -2)8 (Vis+Vaeva5 | 
4l1- \ $$$ $$$ 
| ley? 7216 
147 = 36 log 
81609 709616760821 n° 
15 
81609 709 616 760821 
3— 36|-—4 - los, } 
4 
7: ag {4 24 
(2-V¥3)" (v5 -2) | 1S +: 4+V15 | 
log} 1 =" —<—<$<$<$<$<$— es ee 





16777 216 





4 log(m)|) ~ (1/15) 


(1/27(-36(1n(24/(244829 128850282463 24) ((1-(1-(sqrt5-2)*8(2- 
sqrt3)8(((4-+sqrt15)*0.5+154(1/4))/2)%24)0.5)/2))-4)4+2))2-0.284079 


Input interpretation 

1{ 36 |! | = 
— |_a6|ios 

27 ies 


244 829 128 850282463 n* 


Eb-Y-0s ata VoP (a [Vae 5 
ast a as 


log(x) is the natural logarithm 
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Result 
4095.9534132... 


4095.953412.... = 4096 = 64° 


Alternative representations 


| {-25[{ [2 [2 - J(1-0 “vay _— 
(vee vis 5) 


((244.829 128 850 282 463 2°) 2) - ‘ + 
2 F 
2]| — 0.284079 = —0.284079 + 


Fs--f-+een al fl (5 (05 Vor s JP 
(2-V3)°(-24+V5 ")} / 


— 
(244829 128 850282463 “)\) 


fa 26 [to [2 : : i (1 - (v5 -2)°(2- v3) 


(3 (va+ vas +¥8))")}}/ 
((244.829 128 850282463 x°} a) = : + 
2 — 0.284079 = - 0.284079 + _ 


& [2 = 6(- + log(a) log, [(» [ = | (1 _ - [Vis . Vents) 


(2-va)*(-2+v5)'}ll/ 


— 
(244829 128 850282463 “)}}) 


49 


Fe (-26[tog [2 : - J -(V5 -2)8(2- v3) 
(lav 5) 
((244829 128 850 282 463 1") 2) 2 7 n 


2 
2)] — 0.284079 = -—0.284079 + 


Fm om OO OE Ge 
2-va)*(-2+v5)'}lI/ 


2 
(244.829 128 850282463 “)}}) 


Integral representation 


E - ee : : ‘ (1 - (v5 - 2)° (2- v3)" 


(Vas vas + a5) )/ 


((244829 128 850282463 n’) 2) - | + 


2 
1 
2)| — 0.264079 = -—0.284079 + —— 
729 


| ae va P| (2-V3P (-2+v5P [Vis+Vaevis J wis f 
ae 16777216 
Tshe09709 6367608218 at 








9 _ 26 -4+ | 81609709 616760 821 n* 
1 


50 


From the two expressions, after some calculations, we obtain also: 


((((((A-(1-(((44 sqrt7)0.5-7(1/4))/2)424)90.5)/2)*1/16))) * 
24/(244829128850282463 24) ((1-(1-(sqrt5-2)*8(2- 
sqrt3)8(((4+sqrt15)40.5+154(1/4))/2)424)40.5)/2)))*1729* 72842 


Input 


944 899 128850282463 n* 
Bone 
— 1=— 
2 | | 


bt tl 














Exact result 


[V4 + V7 - v7) 






6028568|1-\ 1- 
16777216 


(2-V¥3) (v5 -2) a Vays -28 (Vis « Vans) 
16777 216 


(4295 247 874566359 7 *) 


Decimal approximation 
2.1183084962437686963057730084125807025686843334422608871012... x 
1 g-29 


2.1183084962437...*10° = possible Axion mass 
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Property 


(-V7 + V44v7 J 


16777216 





6028568 | 1 —-" 





(2-v¥3)°(-24 V5)*[Vi5 +V4+ vis | 


16777216 } 


(4295 247874566359 n) is a transcendental number 


Or, multiplying by 196884*1729z , we obtain: 


(((((((A-(1-(((4-48qrt7)0.5-7(1/4))/2)*24)40.5)/2)*1/16))) * 
24/(244829 128850282463 24) ((1-(1-(sqrt5-2)*8(2- 
gqrt3)*8(((44+sqrt15)*0.5+154(1/4))/2)424)40.5)/2)))*196884* 1729*PiA2 


Input 


aber Fa 


_ en 
2 \- 244 829 128 850282463 x4 
Ne Vv -99 (0- vay(? — 


196884 « 1729 n° 
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Exact result 


(enw 7 


16777216 






44/9111};1-\y 1- 


@ ¥3)°(v5 -2) (2-V8)*(V5 -2)' (VIS + V4+Va5 | 


16777216 | 
(8590495 749 132718 n°) 
Decimal approximation 


7.76670158787974948956463774575 13336867 708307274102737396488. .. 
1 Q-29 


7.76670158787...*10°" = possible Axion mass 


Property 


17 Tent 


16777216 





4479111) 1 = y 1 = Mm —_—_ 





(2-V¥3)°(-24+ V5) (is ' 


16777216 


W445 ) 





(8590495 749 132718 n°) is a transcendental number 
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From: 





For p = 3: 
(((1+3)42(1-3%2))) / (1+2*3) 
Input 


(1+3)*(1- 3°) 
14+2x3 


Exact result 


128 
7 
Decimal approximation 
—18.285714285 714265 714285 714285714285 714265 71428571428571428571428 


-18.285714.... 
= -128/7 


(((1-3)42(1-3%2))) / (14+2*3)43 
Input 


(1 - 3)* (1 - 3°) 
(1+2xay 
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Exact result 


oe 
343 


Decimal approximation 
—0.0932944606413994169096209912536443 14868804664723032069970845481 
-0.09329446...... 


B = -32/343 


From: 





sqrt[((1+(1/2)%2*a)) / (1+(1/2)%2*B)) * (1+(1/2)%2*0)) / (1+C1/2)2*y))] 


Input 
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Alternate form 






| (a + 4) (6 + 4) 
(8 +4) (y + 4) 


Roots 
By+48+4y+16#0, a=-4 
+470, BPy+48+4y¥4+1670, 6=-4 


Series expansion at a=0 


5+4 1 
2, | ————— + -a@ 
1 (p+4)(y+4) 4 








d+4 1 4 j+4 
—__—————-_ = — ¢# —avaauwo 
(At+d)Gy+4) 64 1 (8 + 4) (y + 4) 





4 +4 
1 5+ 4 (8+4) (y4+4) | 
Ge ee — faaetes 0 O(a”) 
o12 (8 +4) (y +4) 16 384 : 


(Taylor series) 
Series expansion at g@=0o 
va a (i+) a (e+4) 
ee ee Ae 
1) mt a (i+) je >" rt a (i+ 
Thal (8044) ee Bae 
ee Puiseux series) 


Derivative 


| (4-4) (644) 
(S+4) (+4) 


A0*¢+8 
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Indefinite integral 





2 (a+ 4)(d +4) 
= —- (a + 4) | ——____- 
3 \ (8 + 4) (y+ 4) 


gqrt[((1+(1/2)2*(-128/7))) / ((1+(1/2)42*(-32/343))) * ((1+(1/2)2%8)) / 


(I+/2)2*y))] 


Input 








3 ri) 

é ---1 

y 67(1+2] 4 
Plot 
0.7 |. 
0.6) - 
0.5 | ws 
O.4 = 
0.3 ‘, 
0.2 | * (6 from -4.6 to =-3.4) 


| — real part 
| <4.4 -4.2 -4.0 -3.8 -3.6 -3.4 — imaginary part 


Alternate form 


5 
7 | 7 yf uf—4 
Vy 67 (44+ ¥) 





5/ 


y is the Euler-Mascheroni constant 


Root 
é6=-4 


Series expansion at 6=0 


as = 
ads, a 4! aa o4* 4 as e a 


a & 
= 5 53 Si | aa _ 91) ai 0(6°) 
67 (4+) 16384 131 O72 


Pe 7 se 
o- = on + CHeTw ise | 
+f re v4 ‘y arasy 64 ‘y ara M 
54 F 
: : aia aan , 
~; |—— §- Sty areas + ae + O(6°) 
512° yf 67 (44y) 16384 131 072 | 


Series expansion at 6=co 





























i_ VisVv6 14 ; ve Jt 








67 (4+) J 67 (4+) 
be 
Va Va 
| 5 6143/2 5 Caf as fl 
14 | 67 (447) V6 (-) si 67 (4+y) : i ; 
| eee il ee o((— 
Vv -6 Ve ors 


(generalized Puiseux series) 


Derivative 


5 
67 (44+y) 


av -5-4 
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Global minimum 








P| OP) 





1248 + 67 y + 2456 1248 + 67 y + 2456 )/-* { * 
-_—— a ye “t ee | 2 | 
67 (4+ ¥) 44y / \k 


1 \ 1248467 y+245.4 \ 1 
sar pe = = 
| ) diy ark 


k! 








(1+ (5) 6}(1+ 2 (5)? (-128)] 


Be 
+ (Fa) t+ gs P32) 


z 





kf 1248467742455 \-K 14 
1248+ 67 7 +2455 — (— 87) - re | - a? 


67 (4+) k! 
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Definite integral after subtraction of diverging parts 


14 2 fg 
oD 5 a 5 o7 (44+) 
| 7 | 2 eae Nt ie ee 
0} y o7(1+7) 4 é 











\ 67(44y) 
112 5 
dé = —-——i | ———— ~~ -4.76698 i 
3 \ 67 (44+ y) 
From: 
| | 5 6 
\ 67(1 + 4 4 
4 
For 6 = -3 


7 sqrt(5/(67 (1 + gamma /4))) sqrt(-1+(3)/4) 
Input 


[ 5 [3 
‘\ 67 (1+ ~] aa" 


Exact result 


7 [5 | 1 
fF an oe 
2 67 yt! 
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g (¥ from -4.6 to -3.4) 


— real part 
— imaginary part 








¥ : 
—B___-6 -4 =? (y trom =-6 to 0.03) 


\ ; — real part 
- — imaginary part 





Roots 


(No roots exist) 


Series expansion at y=-4 


nfs [ve oa V¥¥+4 


Vyt4 


[Puiseux series) 


Olly + 4)ih ial 
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Series expansion at y=0 


35i./2 y 245i ie 
(ee 21 {5 » | 67 
=-f,f — = —f,! — ¥+— Ft, = ¥ — ——— + 
2 V67 16 V67 °° 256 Y 67 2048 65536 


(Taylor series) 


Series expansion at y=0o 


Verma ll ede Gl 
wif (Yor (Yo) 


(PUuISEUX Series) 


Derivative 





ris ( 1 y" 
ae Ie. 
2 V 67 \y+4. 





Series representations 


lag PE as 
67(1+* PUT +7) 
5 -ky 20 -kg{(1\f! 20 
x eS [1+ —| Z z O ~ 
4 67 (4 + ¥). ky Ji ks 67 (4 


ky) =Ok=0 
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e k _ 20 1 
a ie ‘i er ty "i ia | AM 





! ! ‘a | { i | = 
ky =0ky =0 ree) 
k \k2 _-ky -k 
co oo (—1)k1 +2 (_ 1) (-2) (-2 — zo)" ( 20 - 2)? 29 2 
a >> y o/Ky 9/K9 Fa 67 (4+y) 
ae ky! Kg! 
ky =0k2=0 


— ’ = i | = 1 
| LP rik | i, col itd 


Definite integral after subtraction of diverging parts 


7i.[ = 
ey 7 5 l of 5 
| Ep ~ = |dy = -281,] — ~ -7.64902: 
o |2 \ 67 ylt; Vy | 67 











From: 

7/5 {2 
2 Vor y t+1 
For y = -3: 


7/2 1 sqrt(5/67) sqrt(1/(1 +(-3)/4)) 


Input 
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6 is the imaginary unit 





Decimal approximation 


1.91225427647653562361835019572325572225543835589287 7662775097317... 


i 


1.912254276....1 


Polar coordinates 


rer] = ee 


Polar forms 
7 (5) *90(5) 


Approximate form 


fs. 
"Ml 67 ¢ 


{imi 


From which, we obtain: 
sqrt3/2 * 1/Pi42 * ((7/2 1 sqrt(5/67) sqrt(1/C1 +(-3)/4))))*-64 


Input 


64 


fis the imaginary unit 


Result 


(27 189 028 279553 414 235 049 966 267 283 185 807 800 188 603 627 566 700 161 
¥3)/ 
(56 799523 887 961 902.662 113 954.432 447060046513 345 750572085 427 120 
327 949523 925 781 250 x" } 


Decimal approximation 
8.400591626001109257368995998 196275 772242636069 1573211190534... x 
ic 


8.400591626....*10°°’ = possible Axion mass 


Property 


(27 189 028 279 553.414 235 049 966 267 283 185 807 800 168 603 627566 700161 
V3)/ 
[56 799 523 887 961 902 662 113 954432 447 060 046513345 750572085 427 *. 
120327 949523 925 7681250 nr’) is a transcendental number 


Alternate form 


(27 189 028 279 553.414 235 049 966 267 283 185 807 800 188 603 627 566 700 161 
V3)/ 
(56799523 887 961 902.662 113 954.432 447060046513 345 750572085 427 120 
327 949523 925 781 250 x" } 
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Series representations 


iol alr 
(-1)* (- +), (3-0 a) 


k! 


E 223 372036854775 808 . 
k=0 


1219760 487 635 835 700 138573 862 562971620755 615 294131238401 


| k +k 
= (DF (- Seley ~ 20) 20 
64 2 fs, aK 
i WW i 
0 2 ‘n 
5 (- If (- 5), (4 - 20)! = - R and | 
OF (NOT (Zo EIR aNd -—o< Zo U)) 
a k! 
V3 | 
a. = 9223 372036 854775 808 


4 | aE - al) (-1)§ (8- x x*(-5), 
:— / 


exp(r 2 








k=0 


5 
arg, — —-X 4-x 
64 2 exp am i lee 2 ~)) 
2a 2m 
k 64 
oo (-1)* (2 - x] x* (— *) 
127 | 67 hd 
vx |S i 
k=0 
: (— 1) (4 - x) x ( oh ia 
BI OF | | ar Te WF) 
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a 


72° ==. ae oan 372036 854775 808 
(ser ‘ean Fal | 
2 67 4/ 1-= 
, 4 
l J a2 E rg| =>—20 2 n)|+1/2 Larp(3—2p (27) )-32 Lare(4—29 (201 


a0) 
=127/2=-32 ja rB| at | it 2 )|+1/2 Lare( 3-29 )/(20))-32 Larg(4—2))/(2 7) 
ay 


« (- 1 (-5), (8 - Zo)" 2° 


=| 


1 219760487 635 835 700 138573 862562971820 755615 294 131238401 


k=0 


k 


: = Fel , 
£ee (- 2) (Gs - 20) : 5 (-1) ah (4 - zo) 25° 


2] —— 


! 
kao kK! 


=() 
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Observations 


We note that, from the number 8, we obtain as follows: 


a 


We notice how from the numbers 8 and 2 we get 64, 1024, 4096 and 8192, and that 8 
is the fundamental number. In fact 87 = 64, 8° =5 | ea 8* = 4096. We define it 
fundamental number", since 8 is a Fibonacci number, which by rule, divided by the 
previous one, which is 5, gives 1.6 , a value that tends to the golden ratio, as for all 
numbers in the Fibonacci sequence 
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“Golden” Range 


163514839 o> 
Mean 4 (2) 





+ 1.618034 1.64493 1.65578 1.675 


Finally we note how 8° = 64, multiplied by 27, to which we add 1, is equal to 1729, 
the so-called "Hardy-Ramanujan number". Then taking the 15th root of 1729, we 
obtain a value close to C(2) that 1.6438 ..., which, in turn, is included in the range of 
what we call "golden numbers" 


Furthermore for all the results very near to 1728 or 1729, adding 64 = 8°, one obtain 
values about equal to 1792 or 1793. These are values almost equal to the Planck 
multipole spectrum frequency 1792.35 and to the hypothetical Gluino mass 
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Appendix 


Outlook 


Remarkably rich (apparently UNIQUE) framework 





Why a given “shape” of the extra dimensions ? 
[CRUCIAL, it determines the predictions for «, ...] 





es A. Sagnotti — AstronomiAmo, 23.4.2020 21 





From: A. Sagnotti — AstronomiAmo, 23.04.2020 





In the above figure, it is said that: “why a given shape of the extra dimensions? 


Crucial, it determines the predictions for a’. 


We propose that whatever shape the compactified dimensions are, their geometry 
must be based on the values of the golden ratio and C(2), (the latter connected to 1728 
or 1729, whose fifteenth root provides an excellent approximation to the above 


mentioned value) which are recurrent as solutions of the equations that we are going 
to develop. It is important to specify that the initial conditions are always values 
belonging to a fundamental chapter of the work of S. Ramanujan "Modular equations 


and Appoximations to Pi" (see references). These values are some multiples of 8 (64 


and 4096), 276, which added to 4096, is equal to 4372, and finally e” 
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We have, in certain cases, the following connections: 


String Theory 
(Quantum Gravity) 


~~ @ 


Energy scale 







Set of consistent low- 
energy effective 
Quantum Field Theories 


SWelanvelrelave 


The String Theory “Landscape” 


- Graph axes show only 2 out of hundreds of parameters 
(“moduli”) that determine the exact Calabi-Yau manifolds and 
how strings wrap around them 


Potential 
energy 
density 


- Each point on 
the “Landscape” 
represents a single FS 
Universe with a particular “%q % 
Calabi-Yau manifold andset 7 
of string wrapping modes for its 
compactified dimensions 


- Each Universe could be realized in a separate post-inflation “bubble” 


Fig. 2 
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Fig. 3 


Stringscape - a small part of the string-theory landscape showing the new de Sitter solution as a local 
minimum of the energy (vertical axis). The global minimum occurs at the infinite size of the extra 
dimensions on the extreme right of the figure. 





Figure 2. Lines in the complex plane where the Riemann zeta 
function ¢ is real (green) depicted on a relief representing the 
positive absolute value of ¢ for arguments s = o + 17 where the real 
part of ¢ is positive, and the negative absolute value of ¢ where the 
real part of ¢ is negative. This representation brings out most clearly 
that the lines of constant phase corresponding to phases of integer 
multiples of 27 run down the hills on the left-hand side, tum around 
on the right and terminate in the non-trivial zeros. This pattern 
repeats itself infinitely many times. The points of arrival and 
departure on the nght-hand side of the picture are equally spaced and 
given by equation (11). 


Fig. 4 
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With regard the Fig. 4 the points of arrival and departure on the right-hand side of the 
picture are equally spaced and given by the following equation: 


we obtain: 
2Pi/(in(2)) 


Input: 





log(2) 


Exact result: 


2a 
log(2) 





Decimal approximation: 
9.06472028365438761925536589143333362034372293544759 1 1683720330958 


9.06472028365.... 


Alternative representations: 


2 20 
log(2) log (2) 








AN An 
log(2) —_ log(a) log, (2) 
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2 an 
log(2) — 2coth-1(3) 





Series representations: 











AT A _ | 
= sr 7 rf —_— Ly LI 
log(2) 2in| Be x | + log(x) - . (-1) 28 x 
2 A 
log(2) 7 arg(2—Zq) | | 1 | | oo (-1 (2-a5)* a 
log(zo) + | “E> | (log( =) + logtzo))- oe, 
2 2 
log(2) _ [za rel aa |-argizg) ceo (-lF 2-29) af 
Ain a + log(Z) - — a 


Integral representations: 


20 AW 
log(2)[? ; dt 








Qn Ain 


log(2) eee ros)" M148) 4, 
-iety len” 
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From which: 


(2Pi/(In(2)))*(1/12 7 log(2)) 


Input: 


(2 aaa | | — HT log(2)] 


Exact result: 


r 


6 


Decimal approximation: 


log(x) is the natural logarithm 


1.6449340668482264364724151666460251892189499012067984377355582293 


Z 
1.6449340668.... = C(2) = = = 1.644934... 
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From: 


Modular equations and approximations to 70 - Srinivasa Ramanujan 


Quarterly Journal of Mathematics, XLV, 1914, 350 — 372 


We have that: 
Hence 
64g44 — ef V2 _ 9449766 *V2 _.... 
649324 = 4096e—7V 22 4... 
so that 


64(g24 + go24) = e7V™ — 04 + 4372e-7V™ 4... = 64f(1 + V2)? + (1 — V2) 3. 


Hence 
em V2 _ 9508951.9982.... 
Again 
Gaz = (6 _ /37)z, 
64G34 = et V7 4 944 276e 7V7 4... 
64G374 = AN0Ge-7™V 3" _... 
so that 


64(G34 + Gz2t) = e™V97 + 24 4 4372e-7V9" _ ... = 64{(6 + V37)° + (6 — V37)*}. 


Hence 
e™V37 _ 199148647.999978.... 


Similarly, from 





we obtain 
64(g24 + get) — et V8 — 94 4 43720 7VS 4... — 64 ( 


Hence 
e™V588 _ 94591257751.99999982.... 
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We note that, with regard 4372, we can to obtain the following results: 


27((4372)*1/2-2-1/2(((V(10-2V5) -2)K(V5-1))))+@ 





Input 
| 1 vV10-2¥5 -2 
2/|¥ 43/2 =—2= — x —— — [|4+@ 
2 ¥5-1 
eis the golden ratio 
Result 


+ a2 2¥1093 - a 
2(v5 -1) 


Decimal approximation 
1729.0526944170905625 170637208637 148763684 1893065384578548 15447023 


1729.0526944.... 


This result is very near to the mass of candidate glueball f)(1710) scalar meson. 
Furthermore, 1728 occurs in the algebraic formula for the j-invariant of an elliptic 
curve. (1728 = 8° * 3°) The number 1728 is one less than the Hardy—Ramanujan 
number 1729 (taxicab number) 


Alternate forms 


£{-27 J s(10-2V5) +s0V5 + 40 Vion -27 | 2(6-V5) -a74 
¢-54454¥ 1093 2h. V5 - J2(5+V5)] 
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27 [ 0-275 - 2} 


$-54+54¥V 1093 - 
2(v5 -1) 


Minimal polynomial 


256x° +95744x’ — 3248750080 x° — 
914210725 504 x” + 15498355554 921184 x" + 
2911478 392539914656 x” — 32941 144 911224677091 680 x* - 
3.092528 914069 760354714456 x + 26320050 609 744.039 027 169013 041 


Expanded forms 


1s7_ -29V5 + an 27 | 
-- + +54 ¥1093 -= Vl0-2V¥5 -— ,/5(10-2V5) 


A 





107 V5 27 27¥10-2V5 
—~—— + — +54¥ 1093 + —- = 
2 2 ¥5-1 2(¥5 -1) 

Series representations 
V¥10-2V5 -2 
27|v¥ 4372 -2- —————_ |+ = 
(v5 -1)2 


rex 108 ¥ 1093 -2¢- 10a va a 2}, 
k 
] ox a | 
los ¥ 1092 Se(}) +26V4 o*{2]- 
k k 


k=0 


aVio-2¥8 S12 |(o- 2v5) y/ o[-a-ve ye (2] 
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y¥10-2V5 Fhe 


27 |¥ 4372 -2- 
(v5 -1)2 
Pha] 3! 
ea s00 Vm ae-ays 


k=0 
eis hear os 
108 v 1093 VA YON | A 
k=0 
| ox a (-<), (o-2¥5\" 
27V 9-25 3 | 
» ; / 
wo (2 (1 
pf a. va 5 ‘) | “ 
k=0 k! 
ofa et Reha V10-2V5 av5 ~2 
| V5 -1)2 
cx (-7) ( - 2)" z5 
so 108 ¥ 1093 -2¢- 08 Vi . 
0 


k= 
oo (= 1)* (- 78 5-25)" 25° 


108 ¥ 1093 Vv zo ar ie 


« (-1)* (- 3), (5 — 20)" 20" 


ar rr 
of -*), 975 -2 an" 


o (-1)' (—*) (5 — z9)* 25 
aneegetchew 


Or: 


27((4096+276)*1/2-2-1/2(((W(10-2V5) -2) ((V5-1))))+@ 
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Input 


a7 +¢ 


1 vy¥10-275 -2 
V¥ 4006 +276 -—2-—— x ———_____ 
2 v5 -1 





eis the golden ratio 


Result 


V¥10-2V5 -2 


b+ alas 2¥ 1093 — ie - r 


Decimal approximation 
1729.0526944170905625 170637208637 148763684 18930653845 7854815447023 


1729.0526944.... as above 


Alternate forms 


5 [-2” Yst0-2v5) +58V5 +4327 1093 -27,/2(5-V5} -o7 


27({— | 
6-54 +454 ¥ 1093 Zhe vs- 2(5+ V8) 


27 [ 1lo-2V5 - 2} 
2(¥5 -1) 


¢-54+54¥ 1093 - 
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Minimal polynomial 
256x° 495744 x’ — 3248750080 x° — 
914210725504 x” + 15498 355554921184 x" + 


2911478 392539914656 x" — 32941 144.911 224677091 680 x° — 
3.092 528 914.069 760 354 714456.x + 26320050 609 744.039 027 169013 041 


Expanded forms 


187 29V5 07 27 | | 
~— + 7 +54 71003 — ra V¥10-275 - m 3 (10 -2 v5) 


A 


107 V5 97 27V¥ 10-275 
Regie ese Fe Ey ee ee a 


= = ¥5-1 2(v5 -1) 
Series representations 


yo-2V5 -2 
97\V 4096 + 276 -2— ~~ +O= 
(v5 -1)2 


eo 108 71093 —2¢- aoe V4 Sa 


a bl 
es 
+ 


0 088 V4 Sa [ 2) 26Va a2] 
wVo-avs Y{2 |(o- avs) ‘/ a[aeve ye [2] 
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a eee 
| (v5 -1)2 
| : | = (-1)'(-2), 
162 — 108 ¥109 nN eee 
eis: (- 2 (-}), 
108 ¥ 1093 i aera LD mera 


© (-1) .(9-2¥5) 
poche eer 


27V9-2V5 5D, 


V¥10-2 ao 
27|¥ 4096 + 276 — _N10-2v5 ~2 = 
(v5 -1)2 
o (—1)F (-1), (5 — zo)* 2g" 
2-108 1093 —-2¢-108¥ z a 
far | 
o (-1)* (—+*), (5 - z9)* 25° 
108 1093 Vz, a ie 


= ak se (5 Z0)* Zo" 


Z20V Zo a 
k=0 k! 


awn -1) ~2V5 — 2)" 2 


oo k _ ak ak 
E ere —— | 


ror [Mac | £0 E Ko cc 
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From which: 


(27((4372)1/2-2-1/2(((W(10-2V5) -2)K(V5-1)))) +o) 1/15 


-« 


Input 


¥10-2V5 -2 
V5 -1 





1 
15 af 43/2 —2- 7 


eis the golden ratio 


Exact result 


y¥10-2¥V5 -2 
2(¥5-1) 





15] @ + |-ae2y 1093 - 


Decimal approximation 
1.6438185685849862799902301317036810054185756873505184804834183124 


Z 
1.64381856858.... = (2) = 7 = 1.644934... 


Alternate forms 





27(¥ 10-25 2] 
15 iii as ae ae 
a(v5-1 





2(V¥5 =1) 
15 _ ee _ 1 __ 
\) 166-108 ¥ 5 -108V 1093 +108 ¥ 5465 -27 \ 2(5-¥ 5 | 


83 





oot of 256x° + 95 744x" — 3248750080 x° — 914 210725504 x” + 
15 498 355554921 184 x* + 2911478392539914656x° — 
7 32.941 144.911 224677091 680x* — 3092528 914.069 760354 714456x + 
26 320050609 744039027 169013041 near x = 1729.05 


Minimal polynomial 


256x 7? 495744 x" — 3248750080 x” — 
914210725 504 x’” + 15498355554921 184 x” + 
2.911478 392539914656x"” — 32941 144 911224677091 680x°" - 
3.092528 914.069 760 354714456.x"” + 26320050 609 744.039 027 169013 041 


Expanded forms 


VY10-2¥V5 -2 


2(¥5 -1) 





1 -_ 
15 5 (1+V5)+27 -242¥ 1093 - 








187 29V5 | 27 | = oF | 
<¢* , +54-¥1093 -~-V10-2V5 -— 5(10-2V5} 


All 15th roots of @ + 27 (-2 + 2 sqrt(1093) - (sqrt(10 - 2 sqrt(5)) - 2)/(2 (sqrt(5) - 


1))) 





V¥10-2V¥5 -2 


2(v5 -1) 


= 1.64382 (real, principal root) 


es a+ 2/ 2 2¥ 1093 - 


VY1o-2V5 -2 


2(Vv5 -1) 





= 1.50170+ 0.6686: 


eft mS ial + al-2 2/1093 - 
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V¥10-2vV5 -2 


ett oe] 4 27 |-24 21003 — ——————_| = 1.0999 + 1.2216; 


2(¥v5 -1) 





10-25 -2 


e'™ 15] b+ 27|-24 21093 — ———————_| = 0.5080 + 1.5634 i 


2(v5 -1) 





= V¥10-2V5 -2 
EFS oe 6 4 27|-24+2¥ 1093 — —————— | = -0.17183 + 1.63481 i 


2(v5 -1) 


Series representations 


10-25 -2 ‘a 
(v5 -1)2 


7 [[1s2- 108 ¥ 1093 - 26-108 V4 ye E |« 108 ¥1093 V4 
2 . 

. —k 

4" [2 )-20v | yi (3) ee Pe 


k=0 


sear) Ze (por 


k= 





15) 27|V 4372 — 
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VY1lo-2V5 -2 - 
(v5 -1)2 | 








k=0 


mast. 


ais get a eer i 
pia pal (ah rs 


—¥10-2V5 22 
(VW5-1)2 | 
Zo) Zo 


1 « (-1* (- 5), (5 - Zo)" 2° 
162 — 108 ¥ 1093 -2¢- 108 V 2p ar ie 








k! 
o (-1)* (- 1) (5 zo} Zo 


108 ¥ 1093 Vv zo ar 


(-1)* Cy (5 - a9)* 25 
26V 2 ———— 


eo (- 1) (-2), (10-2V5 - 29)" z9" 


0 
aa Oy 
; —k 


for (not (z9 ER and -o< Zp = 0)) 


Integral representation 


| ts P(s) [(-a—s) as 

| i co+y : | 

(l+z) = —_----___- for (0 <4 te(a) and jarg(z)| < 7) 
(A778) 1 (=a) ) 
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From: 


An Update on Brane Supersymmetry Breaking 
J. Mourad and A. Sagnotti - arXiv:1711.11494v1 [hep-th] 30 Nov 2017 


From the following vacuum equations: 


i (Pp) 2,2 | 
Tewd — _ BER .-2@-pc+28)¢ 





. . | y< (p) a he vet aap) 2 
h* (> se ~s )en2@-ncsa6y ? 


16k ee?" = - 
=e 


we have obtained, from the results almost equals of the equations, putting 


4096¢""'*® instead of 


o—2(8—p)C +282 ¢ 


a new possible mathematical connection between the two exponentials. Thence, also 
the values concerning p, C, /-and @ correspond to the exponents of e (i.e. of exp). 
Thence we obtain for p = 5 and fz = 1/2: 


e C+ = 4096e-7V18 


Therefore, with respect to the exponentials of the vacuum equations, the Ramanujan’s 
exponential has a coefficient of 4096 which is equal to 64°, while -6C+@ is equal to - 


mv 18. From this it follows that it 1s possible to establish mathematically, the dilaton 
value. 


8/ 


For 


exp((-Pi*sqrt(18)) we obtain: 


Input: 


exp(-rv 18 | 


Exact result: 


34/3 on 
i 


Decimal approximation: 


1.6272016226072509292942156739117979541838581136954016... x 10° 


1.6272016... * 10° 


Property: 


3327: 
e **" is a transcendental number 


Series representations: 


nce ak jlf2 
-— arvil1lTyt Pols | 
-r¥ 18 mv OD? Dyan Ks 
e e 


vk 
-1y¥ 18 17 — a cake 
e = €xp|—-7 4 2; kr 


k=O) 


T diog RES _ 


gir oe — s)TUs) 


ba je 


-1¥ 18 
e"*** = exp|- 


2Wa 
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Now, we have the following calculations: 


e~ C10 = 4096e—7V18 


e~™V18 — | 6272016... * 104-6 


from which: 


*_ e-6C+b = | 6272016... * 104-6 
4096 


0.000244140625 e~6°t? = e-*V18 — 1 6272016... * 104-6 


Now: 


TC makea = —13,328648814475 = —nV18 


And: 


(1.6272016* 10-6) *1/ (0.000244140625) 


Input interpretation: 


1.6272016 1 
10° 0.000244140625 


Result: 


0.0066650177536 
0.006665017... 
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Thence: 


0.000244140625 e6C+# = e-tVv18 
Dividing both sides by 0.000244140625, we obtain: 


0.000244140625  _6cig _ 1 ie 
0.000244140625 ~~ 0,000244140625 


et — (),0066650177536 
((((exp((-Pi*sqrt(18)))))))*1/0.000244 140625 
Input interpretation: 


eal a te 
P| Ty 18 | 0.000244140625 
Result: 

0.00666501785... 


0.00666501785... 


Series representations: 





cx |—a ¥ 18 | ‘an at f ly 
oid Ril a = 4096 exp|-a y¥ 17 2, eal 
0.0002447]41 z. 
k=0 

faa ee ae 
exp(—a ¥ 18 | ae \- al Pak 
——_____—— = 4096 exp|/-a y¥ 17 > ———_——— 
0.000244141 | "N 2 ki 
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eae V 18) | of ni-0 Res, 14; l7™ fs — s|T(s) 
—————. = 4096 exp} - — 
0.000244141 2Wa 
Now: 
e©£+® = () 0066650177536 
a | 
exp(—1 ¥ 18 | 0.000244140625 = 
_nv 18 | 
0.000244140625 
= 0.00666501785... 
From: 
In(0.00666501784619) 


Input interpretation: 


log(0.00666501784619) 


Result: 


-5.010882647757... 


-5.010882647757... 
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Alternative representations: 


log(0.006665017846190000) = log,(0.006665017846190000) 
log(0.006665017846 190000) = logia) log,,(0.006665017846190000) 


log(0.006665017846190000) = —L11(0.993334982153810000) 


Series representations: 


(—1)" (-0.9933349821538 10000)" 


i 
log(0.006665017846190000) = ->, 7 
=] 


arg(0.006665017846190000 — x) 
2 


e, (—1) (0.006665017846190000 — x) x 


logi(x} - 2 a a aaa ro] 
k=] 


aa 


log(0.006665017846 190000) — 2: n| 





arg(0.006665017846190000 — gq) 
2H 


log(0.006665017846190000) = 








l 
loz — + 
20) 


arg(0.006665017846190000 — zo) 
2a 
y (—1)* (0.006665017846190000 — zq)}* 25" 
k 


log(zo) + log(Zo) — 





k=] 


Integral representation: 


“O.006665017846190000 ] 
log(0.006665017846190000) = | at 
wt] 


In conclusion: 


—6C + @ = —5.010882647757 ... 


and for C = 1, we obtain: 
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@ = —5.010882647757 + 6 = 0.989117352243 = 


Note that the values of n, (spectral index) 0.965, of the average of the Omega mesons 
Regge slope 0.987428571 and of the dilaton 0.989117352243, are also connected to 
the following two Rogers-Ramanujan continued fractions: 








5 —IT 
=] - © ___ = 0.9568666373 
Vig-1Vv5 - +1 | +—-___ 
1+ : r 
a 
I+ 
I+... 
ow e775 
ic —| —-——>* ().9991 104684 
: -g+1 14S —_. 
14 JoV5° -1 iG 
47/5 
1+ 
I+. 


(http://www.bitman.name/math/article/102/109/) 





Also performing the 512" root of the inverse value of the Pion meson rest mass 
139.57, we obtain: 


((1/(139.57)))41/512 


Input interpretation: 


| | 


512/ ——_ 
\) 139.57 
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Result: 
0.990400732708644027550973755713301415460732796 17855555 1684... 


0.99040073.... result very near to the dilaton value 0.989117352243 = @ and to 
the value of the following Rogers-Ramanujan continued fraction: 





28 e*5 
— = rr = 0.9991 104684 
= - 9+] 1+ san 
1+3 o/5° -1 | 
e-tav5 
1+ 
I+... 


From 


Properties of Nilpotent Supergravity 
E. Dudas, S. Ferrara, A. Kehagias and A. Sagnotti - arXiv:1507.07842v2 [hep-th] 14 
Sep 2015 


We have that: 


Cosmological inflation with a tiny tensor—to-scalar ratio r, consistently with PLANCK data, 
may also be described within the present framework, for instance choosing 


a(b) = iM (o + bdeik®) (4.35) 


This potential bears some similarities with the Kahler moduli inflation of [32] and with the poly 
instanton inflation of [33]. One can verify that y = 0 solves the field equations, and that the 


potential along the y = 0 trajectory is now 
M? ee 
v= = (1 —~ ade? *) | (4.36) 
We analyzing the following equation: 


M? 


V = —(1 — ag e-79)" 
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(M‘%2)/3*[1-(b/euler number * k/sqrt6) * (@- sqrt6/k) * exp(-(k/sqrt6)(@- sqrt6/k)) |*2 
1.e. 


V = (M“2)/3*[1-(b/euler number * k/sqrt6) * (@- sqrt6/k) * exp(-(k/sqrt6)(@- 
sqrt6/k))|%2 


Fork =2 and o =0.9991104684, that is the value of the scalar field that is equal to 
the value of the following Rogers-Ramanujan continued fraction: 





os so 
2 -~o+] 1+——< — 
1+7 54/53 —] 1+ 7 
e-tav5 
1+ 
I+. 
we obtain: 


V = (M%2)/3*[1-(b/euler number * 2/sqrt6) * (0.9991104684- sqrt6/2) * exp(- 
(2/sqrt6)(0.999 1 104684- sqrt6/2))|*2 


Input interpretation: 


Mw F : Peer v6 = 0.9991104684 v6 | 
— |1-—]- =~ —]]0.9991: — — lexp|- —— |o. ) _— 
V6. 2 ; V6 2 }y, 
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Result: 


1 
=; (0.0814845 b + 1)" M* 


Solutions: 


295.913 - 0.054323 M* + 6.58545 x 10719 y M4 


Alternate forms: 


V = 0.00221324 (b + 12.2723)" M- 


V = 0.00221324 (b~ M> + 24.5445 b M> + 150.609 M*} 


a 
M 
~0.00221324 b* M* — 0.054323 b M* — = +¥V=0 


Expanded form: 


4 
M 
V = 0.00221324 b* M* +.0.054323.b M* + - 


Alternate form assuming b, M, and V are positive: 


V = 0.00221324 (b + 12.2723)" M- 
Alternate form assuming b, M, and V are real: 


V = 0.00221324 b* M* + 0.054323 D M* + 0.333333 M- +0 
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Derivative: 


al 
= bs (0.0814845 b + 1)° Mm} — 0.054323 (0.0814845 b + 1) M~ 
F 


Implicit derivatives 


ab(M, V) 154317775011 120075 
av 36961 748 (226802245 + 18480874 b) M* 
db(M,V) 1 g.4g0874 
am M 
a Mtb, V) 154317775011 120075 
av 2 (226802245 + 18480874 by? M 
aMtb, V) 18480874 M 
ab 2268022454 18480874 b 


dvVib, MM) 2(226802245 + 184680874 by? lf 
aM 154317775011 120075 


dV(ib, M) 36961748 (226802 245 + 18480874 b) M? 
db 7 154317775011 120075 
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Global minimum: 


1 
min - (0.0814845 b + 1)° mM} — 0 at(b, M) = (-16, 0) 


Global minima: 


_ | 2 [0.9991104684- = . 


. _ v6 
(b 2) (0.9991104684 — +) exp = 


min{~ M 1 - : }=0 
3 ls | 


226802 245 
16480874 


= 


v6 


| hens 
4 [0.9991 104684— a 
9 


(B 2) (0.9991 104684 — v6 ex 


1 
min{ - M~ 1- 
3 evo 


From: 


295,913 {- 0.054323 M* + 6.58545 x 10719 y M4 


b= ye 


we obtain 


(225.913 (-0.054323 M42 + 6.58545x104-10 sqrt(M4)))/MA2 
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Input interpretation: 


995.913 [-0.054323 M? + 6.58545 » 10719 yu 


Me 


Result: 


995.913 [6.58545 x 10°19 ¥ M* — 0.054323 m?} 


Me 
Plots: 
y 
0 F 
a 
5 | 
It | (MM fram =1 to 0.2) 
——— — Af 
08 -0.6 -0.4 -0.2. 16 0.2 
20 
y 
iF 
= 
5 | 
10 | | (M from =4.6 to 3.9) 
MM 
i 2 15 | 2 
aD | 


Alternate form assuming M is real: 
= 12.2723 


-12.2723 result very near to the black hole entropy value 12.1904 = In(196884) 
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Alternate forms: 


12.2723 (2 — 1.21228 x 107° y m* 


Me 


1.48774 1077 ¥ M* = 12.2723 M* 
M+ 


Expanded form: 


_ 
1.48774 «1077 ¥ M* 
—___—— — 12.2723 


MM 


Property as a function: 
Parity 


even 


Series expansion at M = 0: 


1.48774 107" ¥ M* 


; ~ 12,2723 | + O(M”) 
‘a | 


(generalized Puiseux series) 


Series expansion at M = ©: 


=12.2723 
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Derivative: 


| | ee ee 2 | 
220.913 [6.58545 x10 M* — 0.054323 M 355971x% 10°15 


dM v2 | M 


Indefinite integral: 


Me 


(= (- 0.054323 M* + 6.58545 10°19 y m* 


1.48774 107" ¥ Mt 


M 


— 12.2723 M + constant 


Global maximum: 


995.913 [6.58545 x 10°19 4 M* — 0.054323 M?) 
max{ nn = 
140 119826 723 990 341 497 649 

11417594849251 000000000 — 


M=-1 


Global minimum: 


995.913 [6.58545 «10°19 ¥ m* — 0.054323 uw) 
min{ ne } = 
140119826 723 990 341 497 649 

11417594 849251 000000000 


at M=-1 


Limit: 


295,913 {- 0.054323 M* + 6.58545 x 10719 y m+ 


Ed 
Mtoe Me 
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Definite integral after subtraction of diverging parts: 


| 225.913 - 0.054323 M7 + 6.58545 x 10-19 ¥ Mm 


= = 197 2723 1aM—0 
0 M2 


From b that is equal to 


995.913 {- 0.054323 M* + 6.58545. 10°19 y m7? 


Me 


From: 


1 
v= : (0.0814845 b + 1)° M” 


we obtain: 


1/3 (0.0814845 ((225.913 (-0.054323 M42 + 6.58545x10%-10 sqrt(M%4)))/M“2 ) + 
1)42 M42 


Input interpretation: 


: 295.913 {- 0.054323 M* + 6.58545 ~~ 10-19 y M4 
= | 9.0814845 x AA 3.1] a? 
3 MA 


Result: 
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Plots: (possible mathematical connection with an open string) 


4 q ] i | ill ] 
“hy | 
in | 
he L5 1 
a Ree oe | 
A ul | ram =1 to 0.2) 
Tas 5. ie | i | 
i, | 
a | 
a | = Li 


1.0 -0.8 -0.6 -04 -02 02 M = -0).5; M = 0.2 


(possible mathematical connection with an open string) 


' | 
ii 1 
‘ 14 | 
\ 3.x10°°° |} 
“7 1 a 
* | rd 
\ = | ‘| Pd t 
. 2 Vy ** | ff ron +.0 TO 3.5 } 
a4 | 7 
ra 
ML ~ 107 l4 ra 
~., | ral 
, | ao 
= - Af 


Root: 


M=0 


Property as a function: 
Parity 


even 
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Series expansion at M = 0: 


(Taylor series) 


Series expansion at M = oo: 


yf |] 62194 
1.75541 « 107)? M7 + o((— } 
ie | 


(Taylor series) 
Definite integral after subtraction of diverging parts: 


2. 
18.4084 - 0.054323 M7 + 6.58545 = 10719 y m4 
| 


Me 


Cay | 


{> 
0 


1.75541x 107)” M*|¢@M =0 


For M =- 0.5 , we obtain: 


a 
295.913 - 0.054323 M* + 6.58545 ~~ 10-19 y M4 


l 
= | 0.0814845 x AAA 1] 
3 Me 


1/3 (0.0814845 ((225.913 (-0.054323 (-0.5)*2 + 6.58545x10-10 sqrt((-0.5)*4)))/(- 
0.5)A2 ) + 1)42 * (-0.542) 
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Input interpretation: 


; 995.913 - 0.054323 (-0.5)" + 6.58545 - 10°77? y (-0.5)4 
— |0.0814845 = aH + 1 
3 (-0.5)7 


(-0.5°) 


Result: 


= $3685 1344947464545 3469707833 760880206333 33333333333333333... x 
10> 16 


-4.38851344947*10°° 
For M = 0.2: 
2 
: 225.913 - 0.054323 M* + 6.58545 10-19 y M4 
= }.0.0814845 x 2-2 AA 3.1] 
3 M2 


1/3 (0.0814845 ((225.913 (-0.054323 0.242 + 6.58545x10%-10 sqrt(0.2%4)))/0.242 ) + 
1)A2 0.242 


Input interpretation: 
295.913 - 0.054323 « 0.27 + 6.58545 » 10°!" V/ 0.27 


1 
— 19,0814845 9% —_--_io0—-@- ABABA | vo 
3 0.2" 


Result: 


7.0216215191594327255835325340494083333333333333333333339993 x 
10-1? 


7.021621519159*107" 


105 


For M = 3: 
2 
295.913 - 0.054323 M? + 6.58545 ~ 10-19 y M4 


1 | 
= | 0,0814845 x A 73:1] a? 
3 M2 


1/3 (0.0814845 ((225.913 (-0.054323 342 + 6.58545x10“-10 sqrt(3%4)))/3%2 ) + 1)42 
a2 


Input interpretation: 


: 2 
295.913 - 0.054323 = 3° + 6.58545 1071" y 37 


(0.08 14865  —_ TTT #1 3 
| q2 


2 


Result: 
1.579864841810872363256294820161116875 x 107!" 


1.57986484181*10" 


For M =2: 


1 
: 0.06 14845 


2 

295.913 {- 0.054323 M* + 6.58545 10-19 y M4 

a | 
MA 


1/3 (0.0814845 ((225.913 (-0.054323 242 + 6.58545x10“-10 sqrt(2%4)))/242 ) + 1)42 
Ze 
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Input interpretation: 

. = 
995.913 - 0.054323 = 27 + 6.58545 1071" y 24 
a, 


1 2 
7 O.08 14845 l ‘) 


a2 


Result: 


7.0216215191594327255835325340494083333333333333333333339993 
107!" 


7.021621519*10° 


From the four results 
7.021621519*104-15 ; 1.57986484181*104-14 ; 7.021621519159*104%-17 ; 
-4 3885 1344947* 104-16 


we obtain, after some calculations: 


sqrt[ 1/(2P1)(7.021621519*104-15 + 1.57986484181* 104-14 +7.021621519* 104-17 - 
4.3885 1344947*10*-16)] 


Input interpretation: 


fl. ; 
vi= (7.021621519 « 10°” + 1.57986484181 «10° + 


7.021621519 10°)’ — 4.38851344947 10"'°)| 


Result: 
5.9776991059,.. x 107° 
5.9776991059*10° result very near to the Planck's electric flow 5.975498 x 10 ° that 


is equal to the following formula: 
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6B = Epl} = dply = | ~ 


We note that: 


1/55*(([((A/[(7.021621519* 104-15 + 1.57986484181%* 104-14 +7.021621519* 104-17 
-4.3885 1344947* 10%-16)])))*1/7]-(dog*(5/8)(2))/(2 24(1/8) 31/4) e log’(3/2)(3))))) 


Input interpretation: 


E a 7 7 W7 
=z | (1/(7.021621519 » 10 4. 1.57986484181 « 10°"* + 7.021621519« 10°” - 


log”!*(2) 
4.38851344947 «10° '°)) * (1/7) - = 


4 ' 
2 V2 V3 Fa log?'*(3) 


log(x) is the natural logarithm 


Result: 
1.6181818182... 


1.6181818182... result that is a very good approximation to the value of the golden 
ratio 1.618033988749... 


From the Planck units: 


Planck Length 





5.729475 * 10°° Lorentz-Heaviside value 
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Planck’s Electric field strength 









| ro 
—169r2e9h G? 


1.820306 * 10°! V*m Lorentz-Heaviside value 


Planck’s Electric flux 


6 = Eplh, = dplp = ,| 


£0 


5.975498*10° V*m Lorentz-Heaviside value 


Planck’s Electric potential 


E 
¢p = Vp = —_ = 
QP 





1.042940*107’ V Lorentz-Heaviside value 
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Relationship between Planck’s Electric Flux and Planck’s Electric Potential 


Ep * Ip = (1.820306 * 10°’) * 5.729475 * 10°” 
Input interpretation: 


(1.820306 = 10°") « 5.729475 
98 


Result: 
1042 9397771935 000 000000 000 000 


Scientific notation: 
1.042939771935 « 10°’ 


1.042939771935*107’ = 1.042940* 107’ 
Or: 
Ep * Ip’ /Ip = (5.975498*10°)*1/(5.729475 * 10°”) 


Input interpretation: 


5.975498» 107° 


Result: 


1.0429398854170757355060041347592929544 15544181622227542270500133... x 
10°" 
1.042939885417*107’ = 1.042940* 107’ 


110 


Acknowledgments 


We would like to thank Professor Augusto Sagnotti theoretical physicist at Scuola 
Normale Superiore (Pisa — Italy) for his very useful explanations and his availability 


111 


References 


On the Zeros of the Davenport Heilbronn Function 
S. A. Gritsenko - Received May 15, 2016 - ISSN 0081-5438, Proceedings of the 
Steklov Institute of Mathematics, 2017, Vol. 296, pp. 65-87. 


A. A. Karatsuba, “On the zeros of arithmetic Dirichlet series without Euler 
product,” Izv. Ross. Akad. Nauk, Ser. Mat. 57 (5), 3-14 (1993) 


Connecting the Extremes: A Story of Supermassive Black Holes and Ultralight 
Dark Matter - Hooman Davoudiasl, Peter B. Denton and Julia Gehrlein - 
arXiv:2109.01678v1 [astro-ph.CO] 3 Sep 2021 


Ramanujan Manuscript Book 1 — Srinivasa Ramanujan 


Modular equations and approximations to 70 - Srinivasa Ramanujan 
Quarterly Journal of Mathematics, XLV, 1914, 350 — 372 


An Update on Brane Supersymmetry Breaking 
J. Mourad and A. Sagnotti - arXiv:1711.11494v1 [hep-th] 30 Nov 2017 


Properties of Nilpotent Supergravity 
E. Dudas, S. Ferrara, A. Kehagias and A. Sagnotti - arX1v:1507.07842v2 [hep-th] 14 


Sep 2015 


112 


